A new study by Zenker et al. uses time-lapse imaging to discover how dynamic actin movements contribute to epithelialization of living mouse embryos. Together with work from other labs, this study presents exciting new ways to think about the emergence of cell fates during mammalian development.
Live imaging has provided unique insight into the roles and regulation of actin in a variety of contexts. For example, in the Drosophila embryo, actin-loaded filopodia extend and then zipper the embryo during dorsal closure (Jacinto et al., 2000) . Similarly, actin biomechanically couples cells, enabling their zippering during neural tube closure in mouse embryos (Galea et al., 2017) . Studies such as these provided a paradigm for the roles of actin movements during embryo morphogenesis and laid the conceptual foundation for investigating similar questions during the earliest stages of mouse development.
The mouse is a premier system for visualizing processes driving cell fate specification during mammalian development (Nowotschin and Hadjantonakis, 2014) . During the first few days of mouse development, the embryo undergoes fascinating morphological changes. Remarkably, these changes appear to occur spontaneously, with little-to-no patterning input from the mother. The single-celled zygote lacks an obvious polarity and undergoes several cleavage divisions to produce eight rounded cells of uniform morphology, resembling a cluster of grapes ( Figure 1A ). Subsequently, cells become polarized along the embryo's radial axis and then flatten upon each other to produce a tightly compacted embryo that looks more like a soccer ball. The process of compaction requires establishment of tight and adherens junctions, which engage the actomyosin network (Eckert et al., 2015) . During the subsequent two cell divisions, the outer layer of the mouse embryo comprises a sealed, transporting epithelium, which enables embryo cavitation. Thus, the prototypical blastocyst morphology, common among mammalian embryos, is achieved. Understanding the molecular regulation of embryo compaction and paracellular sealing is important because it is coupled to the first cell fate decision. Cells that epithelialize on the surface of the embryo commit to the placental lineage, while non-epithelialized cells inside the embryo commit to the fetal lineage and are the pluripotent progenitors of embryonic stem cells.
Around the time of compaction, rings of filamentous actin encircle the embryonic cells (Anani et al., 2014) , but the regulation of actin ring formation and movement was less well understood. In this issue of Cell, using time-lapse fluorescence microscopy, Jennifer Zenker and colleagues present movies of actin movements occurring during the epithelialization of the outer surface of the mouse embryo (Zenker et al., 2018) . The group shows that during division from the 8-to the 16-cell stages, actin rings temporarily disappear, as do apical membrane proteins such as PARD6B, atypical protein kinase C (aPKC), and others. This is a surprising observation, as apical membrane has been shown to be sufficient to dictate daughter-cell polarization, epithelialization, and fate (Korotkevich et al., 2017) . The findings of Zenker and colleagues could therefore point to the existence of as-yet unidentified apical factors regulating heritable cell polarization and fate. Alternatively, endogenous apical proteins could persist and dictate subsequent events in spite of the temporary loss of the overexpressed, fluorescent versions of these proteins that were visualized.
Next, the authors show that, once actin rings are reestablished following cell division, the rings expand to make contact with the lateral junctions of neighboring cells. After making initial contact with the lateral junction, the actin ring is ''zippered'' to the lateral junction starting from the initial point of contact and traversing bidirectionally to terminate at tricellular junctions ( Figure 1A ). As expected, actin ring movement is dependent on tight and adherens junctions and is associated with accumulation of myosin II, consistent with the role of actomyosin contractility in embryo compaction (Maître et al., 2016) . Interestingly, Zenker and colleagues report that the localization of actin to rings, and expansion of these rings, involves the apical localization of microtubules, which may function to exclude actin from the apical domain.
Curiously, the study by Zenker and colleagues differs from previous studies in terms of precisely where myosin II is localized. Previous studies reported that myosin II accumulates at the apical cell cortex, contributing to the cellular tension that drives these cells inside the embryo (Maître et al., 2016; Samarage et al., 2015) . By contrast, Zenker and colleagues observe no myosin II at the apical cortex. Rather, the team observes that myosin II co-localizes with actin rings during paracellular sealing. We propose that the two scenarios could co-exist, each achieving a distinct purpose during development. In cells undergoing epithelization, an actomyosin ring would be localized more basally, owing to activity of proteins that exclude actin apically ( Figure 1B) . Therefore, in epithelializing cells, myosin II would not be detected at the apical cortex ( Figure 1A [plane 1] ). However, in cells undergoing internalization, which lack apical membrane proteins, the actomyosin ring would become smaller and more apically localized. In other words, the myosin II observed at the apical cortex could ''belong'' to neighboring cells in the process of zipping closed on top of an internalizing cell ( Figure 1A [plane 2] ). Thus, the reported differences in protein localization could be cell-type specific.
Given the dynamic and asynchronous nature of the molecular and cellular events occurring during early mouse development, is comes as no surprise that clarity is sometimes elusive. Yet our understanding of mammalian embryogenesis has advanced because of the gestalt of studies like those described here. Future work of this kind will be important for finding the answers to basic but fascinating questions regarding how the embryo knows how to do the amazing things that it does.
